Then us-+ u as N + +CO and u is the solution of (1). Convergence is understood in the norm ofL'(f2; (1 + IxI)-('+')), E > 0.
For convenience of the reader we give a short proof in Appendix 2. The proof differs from the proof given later by Lax and Phillips [4] . The purpose of this paper is to prove similar theorem for the Neumann boundary value problems (bvp). 256 
au+ yu+=u-,hF= where + (-) denote the limits from inside (outside) of D, n denotes the outward pointing unit normal to r, y, h are positive constants. Proof. We prove that if f = 0 then Problem (3)-(4) has only a trivial solution. To this end we consider Green's identities (5) e iklx-?I xED. g= 47cI.K-J1.
Passing to the limit x+ t E r in (5) and (6) and using the known jump relations for potentials one obtains the relations u++A*u+=2/'gu;ds=ZQu;,
-IApplying to (7) the boundary conditions (4) one gets:
From (9) it follows that
If h +O and y+ co the number (yh-' -l)/(yhK' + I)-1. The problem u-=A*uhas only a trivial solution if -k2 is not an eigenvalue of the Dirichlet Laplacian in D. Since A* is compact any number sufficiently close to 1 is not its eigenvalue and from (10) it follows that u-= 0. Hence u+ = 0 and u E 0. If -k2 is the eigenvalue of the Dirichlet Laplacian in D then we can use the same arguments but instead of the Green function for the whole space we take the Green function of the Helmholtz operator for the exterior of a small ball K, c D. This ball we choose so that the Dirichlet Laplacian in D\K, has no eigenvalue -k'. This is of course possible. This is only one of the possibilities to get rid of the formal difftculty caused by the spectrum of the inner problem. - ;' in the uniform operator topology. This means that ,u and CJ depends continuously on h as h --* t0 and one can pass to the limit h + +O in (14), in (11) and in (4) . As a result we obtain Theorem 2.
APPENDIX 1
Here we explain why the operator S defined by formula (13) maps H, onto H, and why Eq. (12') is of Fredholm type. We assume as above without any loss of generality that -k2 is neither an eigenvalue of the Dirichlet Laplacian in D nor an eigenvalue of the Neumann Laplacian in D. so that the operators I -A and I + A* are invertible. We also assume that either y -1 is small or y is large. Let W(B) = jr,~(t) g,,(x, t) df, u(v) = J', v(t) g(x, I) dt. Let w; =J(s), s E r. It is known [2] , that ul;; exists provided that r is smooth and ,u E C,+,(r) = C, +n, a > 0, and in this case fE C,. Indeed, r+-= (,u + A*,u)/~ E C, +a. From this and the Schauder estimate it follows that w E C, +4, w; E C,. So first we assume that ,D is smooth and therefore f is smooth. Given f(s) let us find U(V) from the condition U;(V) =f. Since the exterior Neumann problem can be uniquely solved by a potential of a single layer, we find the solution U(V), where C is a bounded operator on H,. Therefore the proof will be complete if we show that Ran(Z -((y -1)/2(y + l))(Z + A*)) = H,, i.e.. Ran(Z -(y -l)/(y + 3) A*) = H,,. This will be true if (y -l)/(y + 3) is not a characteristic value of A*. For example, this will be true if y -1 is sufficiently small, or y is sufficiently large. 
By C(R) we denote various constants which do not depend on N, and by n' we denote various compact inner subdomains of R. It is well known [5 ] that II UII wp,, G w, 9 f32) IWllLM,P a, css,.
The 
and by embedding theorem a subsequence of u,~ converges in L'(D,) to a limit u(x). This subsequence we denote also by u,v-. Since the limit is unique (this will be shown below) the whole sequence U, converges to u, u = 0 in D. Remark. This proof can be used without alterations for the case of general elliptic operator fu = -iiiaij?iu + q(x)u (instead of I = -A) if
